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Abstract of JP2001 037467 

PROBLEM TO BE SOLVED: To provide the 
subject method and arrangement intended for 
biologically and physicochemically treating 
wastewater containing both ammonia and 
phosphorus and also recovering both the 
ammonia and phosphorus thus removed as 
useful resources. SOLUTION: This method 
comprises the steps wherein in a 1 st 
phosphorus-removing means 2, a magnesium 
salt is added to wastewater containing both 
ammonia and phosphorus to separate and 
collect the phosphorus and part of the 
ammonia in a liquid phase in the form of 
magnesium phosphate; secondly, in a 1st 
nitrification means 6, the resultant wastewater 
is contacted with a microorganismal colony in 
an aerobic condition to oxidize about half of 
the ammonia in the liquid phase into nitrous 
acid; subsequently, in an ammonia oxidation 
means 7, the resultant wastewater is 
contacted with a microorganismal colony in an 
anaerobic condition to convert the remaining 
ammonia and the nitrous acid in the liquid 
phase to molecular nitrogen, which is expelled 
out of the system; wherein the ammonia 
oxidation means 7 is equipped with 2nd and 
3rd nitrification means 13, 14 and a 2nd 
phosphorus-removing means 15 involving 
aluminum sulfate-deposited activated alumina 
to intend denitrification efficiency improvement 
and advanced phosphorus treatment. 
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•7 AiS»iStt-£* 7 -f h . * ?•* >3A5c2*-fe:tf 7 4 
M , ffi?S±, 7 > y#^k 7H-5--7A 

e?-H\ *y*y-?M k m&xf*y7m i h f ), 
ztit, MtmEms&smsBm b p H#f> h . *m 
<,z&imMBmi / z&^xii%&7>i>ii'&<vim7)u=i 

4^ y c:fca { T'f<.5> h^ti7 

y^-'7A>f>ryt|ii^i^'Br|g) . 
[0049] mi7y*-7WtfLJ.mtZte. mi7y* 

-7m&nnw&*mimmxmizmt&mz. 
mttWzmgt^y^^kMmiMmizmtZit 
i»^<. nmmxm&mbmm^x^-miOM 

T^+fcBtS^47y*-7fciBBiW)llfl:*H-5T 
0T'^r<. BOD»Offii»JlW*«)««*-*4ii:*«r 

mk%&. 

[0050] *BBizm±mcoffimz xtm . m-y 
^ife*iatfitt6asjaKoyytf)Mj*a % »-«<ti 

i>a*hLr, m-witxmizti^'amm&w/z 
-7iz£r,xwmmim (mm) mmztixwei 
mrbmwm. (frte ( 2 > *) mmtix^i 
t<D%z.t>ti&. zoj *ymmm&W7y*-7& 
imfScoMft icm Lxan. z orjssc ± -> 
ibb»7 y * - Att*«B^a* t=saa $ iiT t 

Ki->T»=lHflaDBJl«n&T&6) fc:*J»t4S*<oa 
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[0051] y LTJiSffiJKcO y y^itc 

ttittfcfiTOKHfcSri N 0 3 - frfitt$««Mlfr|| 
iffliacsv^-CttEJSm+^HCOj-^ilUn 

4ifc(c«t-jTu y wm*affi*tt*s ^4 h c o 8 - <o 

[ 0 0 5 2 ] HI tt. 3WBJBKffi4»l«Kj/^TAc> 
K«*Rl8*»ii>«|jft$*i*. 

[ o o 5 3 ] gs-y y|fc**&2tt. fe&lKy vis, 1 
[00 54] smug yjst'Masrffp tt&i* 

fcte. -?7%>>"fy&$iLb LX K07>f I- (CaMg (C 
0,) |) . fflfl:"7/*i«">A4fcttjMc«BW5-?^*^ 

(MAP) tUT4MtHIJRS*l4. 
[00 5 53 «fr8rWGJI*fr «Hb&/l^* 

ju. imfct- h y ^Aifciiissiw- h y <7A&tv)itis 
m?mmm%%mmxmazti. w&mwz 

**tli 'J Vttt Kodf- i/7A7^ KCa 6 (P0 4 ) 
3 OH) fcLT**iHB3*i4. MEXftTKft 
JBfciJ:-jT«ffi+<0COD. SSjft$N?k»*$*i*. 

frfr&^mzji txwmfcfrb y y*i»*-r4*&fc 

}t?Btll g/ l Sr0.2'J 7 *BWfc7 h y ^ A?M50 

g/ 1 bm.-f v y ^Aji^g/ 1 w&smzo. i y 

WI7/U 5 JU8SIKStt7;l/ 5 7*><c> U y LT 

[0056] »ni«BffiT«yi*iT^ 

(FeSO,) 5r»LT 'J V £ 'J Vg$cfc LT«m# 
[0057] y yjWIf*SftfcFSil«bK#fIiW±. sb- 



3C»i. 7yt-Tffi«fflg#a4h#^*ffi^#a5 
AWIFSiJvO^. T>^-T?flSPS^g4{i. y> 

H^^fe^sfifc»«ffl*<o7>'t-7ttaaai 

SS-iSSL, »-4H<t¥a6t:fett4WkRl6«:SW« 

. 5 1 «t ^xm*z%. 

S tfT B5ie»S*07>^-7ttM^ffiS 
fe-3aMOaTfclHIS*6Wlt*t*. *JRSfc:fe 

g-N/HaTfcPS&Sfi*. UrtfoT. »J««R 

<O7y^~7ttg3RiBS«i^il-ffl500, 1000m g-N/ 

[0058] m-mitm 6 (i , m- y a 2 

SU t^^+fc**;h.47Vt-7«>tt¥#*lB» 

A*15g-N/l-^5-a-;l/- B (g«ft?irtmOg-N 
/I B) fc*4J:3t«»ftS*i4. «HBft*a6(c 

->T«ftSii6. m-mitnimm. Ty^-rmm 

[0059] 7>*-TWa\&&7ii. 7>=t~rm\\L 

mm? y? izmmm^mit p Hns^ai2* { tsa$ 
tiizktziioms.ztih. m.mm^mmvpm 

tpHZMfeix. m.&7>*-7miwmtz&m% 

&i*(Mz-tf. mi&3Q°C. pH8ftifi) bfthXolzM 

mtmmiith. m>?Mzmmihtix^&® 

mm $ titzis&ftmwfe $ tix a 0 . 6 —230* 
ra<o*®9ra<&*ttT\ js+«sw»7y ; E-'>A?&4j' 

-TK«»ig*^ y ^ 9 izmmftm&tkx umz 
3&mry*=.*?j»z&tt LizMk&mmxi&tz 

iHt$*T7>t-7iWt«ai^^fcftl&LTti 

v\ 7y*-7iMk*a7^«ia*{4. amwt#Ri3 

[0060] ^Z«ft¥ai3(i:, ie-Bft*a6<0RjS 
fc y xf-vy^y 3-;^S®*ttffl|g^ ft- 
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[ 0 0 6 1 ] mZ'J :4*S#ai5li. ffiKT/US-^A 

m.<ov >m%m£-ti. -mr^a-it. {gum 

*ii-ffc:Uy*»*«fc««S-ti:4Ci:T*ft. M&ft 

fct'Sft. «H'J^I»*#Sl50«ia*tt. ISJg*8l5 
£«&S;h.ft. 

[ 0 0 6 2 1 J fc. JSZt; y|BBfe¥»15ttt, SSttBfc* 
'J >*SS«HtS*6 fcftfc: 'J vB»#Sl6A«tt 

7/u$-*i4^iStt7/u$ U Qt*H£4tfffl[ 

<7)3fe&o7M mm (Witf, i ntJcumm- hj^ 
*. yvt^«iniaii. ©iR#gi7ictt^$ti§. 

Wfcttfc-f * £ fc T"J >"£3rflMt &ft h Kd* i/7 
n*;M h (Ca 5 (PO,) 3 OH) fc LTa»S*T0 

coo63] mmmmt. mxvtjaxfflSft&tuz 

***ift5WS. WKfc^ttSHRfcaTC-* 1 *. 
*ifc4HMttBWi, ±§v+«fctiJ$fift. smitcKB 

tpH w»ri2*w»$*i ft . -;uaam#a 

[0064] 01+<OKS#ai8fcL SdH'-iV 

»140ffi3*+fcli N <V < *i*l4 £ fc fc 9 *> 

■f4*^*o»ft. &mmmt<mm!ffi<?> 

HCO,-t=HHiS*tirV^§tt7 



ai5£ffi^#ai80f£KtSS$-£ft;tT\ g£(£# 

(«{cno 2 -n, no 3 -n) mvymi^m: 

[0065] KB*ai8<0«I*J±, $ 6fcffi*«HiR 

mtziimmmxmM (A/om) co*mm*y?2i 
tmttzti. jratsfifcttcftasfift. it, mziB 
<b#ai3, »=wft#ai44fcttszi; vB*#ai5*> 
e>omm. mmim& (A/om) mm? 

thry^-rmfv yttimmzmzii^x . 7 

>^-7&I/'J>-$:^^mtS?WJ$-^jDLTMffl 
+<^'J>'2:»*$-a:ftm-'J^*XSi:, mfiem-'J 

>ra+o7^-7o»i|^^aaH»tiMkS4i-ft»- 

«T^ft»fciS*S-ti:Ta«+<07yt-7*3gH» 

ciwts* ftjBziwfcis t . Buiem- 'j ^»*isfc 

TMftg fc «ttS-£TSffl4«07 y^E-7 1 Sfliig* 
iHF«H*fcSQiL , rJWfe:li>**-a:«7y : Er.7iMk 

H»o#a*«4)<tft. 

[0066] B?ie7> ; E^7KftIg(;(i. Sg 1 Jg?Si: 
BWIIt. fflS7> ; t^7MM^a*5r®l^ffit 

mm(owgmtimzitximwzm!3?& v>*wet 
mzz-tift-vymzimt. fm^mmiry 
*-7. w®mtMimiZ&.m¥&)®tmiz£^xm 

lz®£2 ■£ ft JittSlS t mzti ft . 
[0 06 7] ml£7>' ; E-7^blS(c(i. 
Sk*4)Jf . mrie7y ; t-7K-fbISOji!ia7|<$:ifm« 

Bxwkmtimisi£&mE.mitzmtf®zti. mm 
4>ics©t ft 7^-7 1 38moimw®tt.m-> 

TV^ft. £0£tT\ »a«0g3RI^*OS&$MS*fttf 
^t^ft. 

[0068] *JKBtffi4 JJEOflbSK J:<itf % WIS 
$ftT'?l^-tft-fc(Cj; , 3. 7>=E-^A^^-yi:S?i| 

^?s* { #^itft. zoxow *ymL#nt>tihz 
tiz^xm-mmtwm<rm&mit>i\h. -?%b 

tvcte«*!£<97>*:-7(;:J;-5-C. (ffi 

( 2 ) 5t) * { TOj$fLT^ft7tft-cj>ft. mz^ty 
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& 'J WltiftROaMUCOIf vCMJg 1 JBJBfc m®(r)Wk 
[ 0 0 6 9 3 0214. ^Bfcffi*«S£li';*TA05 

at. sB-y>'tt5fe#a2. a-afl#a6. cwt 
*ai3. ry*^7Sfli¥S7. a=wfl:#si4, m~ 

a 7 icfcswfcfttt l t pi* a 7 <7)ssfta** c*4<i 
&ry*-7a«i:iHHaaKi: *^wt»a«t« 

4 o T 7 y *Z7 fc 558K?)««(;:JE t T )»«W7 y * 

-7K m-mza its r >*-rmam&wm ttf 

[00 703 *-yy&**B2tt. ffljBBtiRtt 
Saa* < 7y*x 7&t>'yy£3rfE*l ) +fc*4*i* 

oyzmztz. 

[007 1 3 SttK'J y«re«S*fif3*£. Sffl* 
fcJ4. v^v^AjSi: LT Kd-?-^ h (CaMg (C 
0 3 ) 2 ) . fift-7^*y">A4fcJ4»*<fo-7^^«> 

Tttsss&tf'ji'ii. ^ffl»^yyiS-7^v->A7> 

* -»7 A (MAP ) t lT#8IIIHK$iX£ . 
[00723 !*ftt-C8yi*fr3JSte. fifly&;Pi"> 

^. *iwk^ h y ?a4 ^i4^K^ h y ->A^i:'co?m 
B^wiiffjjWia^aaiiff-caani $ a. aos*^ 

■&&tL&>) V(4t Fn*y7V?;M h (Ca 2 (OH) 
PO,) tLTWMWRSfti. ttiSK#?aft 
JFJ{::«fcoTf£ffl+<7>C0D. SSjiMH|Efc|fc*3*i*. 

J4. *»Bc»v^twitf. a««i*i y 7 h/uc*f 

LTafltfrA^ASailg/ 1 £0.2y -y h/k *K 
ft7 h y ^A?g?g50g/ 1 fc&®7 h y *A8S65g/ 
1 <Oilt-&*K$r0.1 y -y MU8SjjnLT8H¥U:a. * 
>-^y7^ y;U7S K^^WHF^WW^jRJJOUr 

y yimtxEUth^z^m^tih. 



[oo73j mm$mT>>mzfid®£. 

(FeS0 4 ) timLXVytVyW&bLXWBtSt 

[ o o 7 4 3 jb- y yi&iHfa 2 ^«ra*i4 . 7^- 
rmsm^m t 4 ot»-bmi#R6 1 7y*x7 
afl#a7fc(caffifta$*i$. 7y ; &-7igsias^ 
a3tctt, mijgjstpi^ 7^-7?gjsaa^a 

stras^a 7 <4. y yi$*#a 2 a^ft&s fifctwas 
*o7y*-7ttg#?8K£aDtu a-w&fwfcij 

5 K4 oT#ft*£g»i«& LTfiifE&*&JI*07 
^t-7tt3Sas««*-5S8«JaTtlWS ■frsaa* 
*3BJBt*{V>Tt). lulE7>*-7ttMSilS 
*4«500mg-N/lJJlTlcW5S<l4. LfctfoT. fi : 

*4i*a<37V*x7ttBa«lS{4**lW5(». 1000 
mg-N/ltftiW. H!f#J4iE^S?T'«tU*5, &* 
l4^<fcfc2»*S?S*i*. 
[0075J Sg-i«ft^a6(4, 7y*-7SSfflS^ 
a3A»&#EttiffS*ifcJB-'J yHsS^S2^Wl*S' 

hTy^-rnmftzwmtz&fcth. mm*. 

g-N/l-^7-i-/U- B (§aft^fT{43.0g-N/l 
Sttffiig{4 . *f y xf - y ^ y a -/l^jg ©TKfflJM^ f 

*fflv^T^5-jL-/wk$Hi-TaAS*i. smjsmc4 

•»TiBRS*lft. ^-ii^M7)<{4. f5Z«ft*ai3fc 

[00763 seaitt^-ai3!4, m-«fl:#a6oRic 

t mmzX y xf - y ■? ij a -;l/^S©7j<ttfflflt7ir t'X 

7y-±-MtZiktz-mftmnmtixftAi. 2 

«ZWft#S13WKJE^>^t4J^T{4 

2§ya#t: £r>xsm<p0)7y : f:-7tfmmt,zm\:z 
tih. m-ffift¥ai3os!ia7}ci4. saps#a3i^^ 
lx 7 y * xrs?^a 1 izm $ . 
[00773 7y*x7iM:#«7i4. 7y ; ex7^t: 
jim^ > ? t P Hps^ai2i: iasps#ai4*«affls 

*i*£fcKJ: , )«ricjf*i&. 7y^x7K^a7lc 
tt. tTcfiftaS^a31Sr^LTSffiiE^^ 

<*^»zwfl#ai3*>wi*a t . t^gtftiss^a 
32^^LT7y^xT$-^<^^'m-y y^*#a2 

OWl****!*?^*. cEfifflSWBU 32{4, 7>t 
ftm 7y j Ex7tfDiftK3WIS¥«t:*3ftt:* & J: 3 
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pHSrajgLx. 7y*-7wnmmizfm%&ft m 
m&wc. pH8#ig) t%&£omm'ft 

- * A Srfl^BUHtfcSa LT*&+«fcii} $ -it 
l>. $l£JBJ:l3tt£. 7y*-7StfbN»SSt 

* -/Hb^aiot <t o -c /7 - j. — /u-ft Zitxry*- 
rmtmryrtzmixi**^. 7>t-r^b# 
&7co*aJI*(i, 3szsnb^gMK{*&$fts. 
[0078] m=®it*mm. m-mm-mt*® 

<r)Kfc?>-76. Bt%®m<7)Rfc?>7l,Zt5^X. m 

mtixtkxi. s&Mte'no. m^mmmwR 

fcfynzto^xii. £&VHmz£^xtt&itZtitzft 
Vt<pcom. Wt J: h fflitttmiz iot «tffi+0^# L, 
tz7>*-7tWVmt<milz®fc2ti&. *^Rtt, 

[ 0 0 7 9 ] StIZ'J y|i^W6(S, Sl^i- 1 )^ 
Z^b*Sl3^/i(imZii-fb#Sl4^3!iia*5:felWt 

mmtmtz. mzoymzmu*. wmmzz^tz 
•j yzwiftMfcz-titMz v ymmwem^zfi 
h . v ym-^mm .mimmtn tmmx-it^ « 

iz&tAjw^A^Mmizmtl^ kx-v y^t h 

Ddf^rA-^^ h (Ca 5 (PO,) 3 OH) ttxim 
Z-£X®M?&. 

[ o o 8 o j tmmmi. m®m#mx~m<tztitz 
pffi.'pnm&tomizx imasu&zx xmmm^z 
G&ixhmm. m&z-ft?tii'mmi,zM7ctz>. ±&z 
h.tift?ttw.m±. ±%dpizmttizn&. wmmzww. 
mm^dK<umm&izii. pum&mub*? 



m&pHzmKmizM.m&mzmg.?z. 
-)um\&mm. mwrn^zai-f^mmtLx^^ 
j->i>*%.&mzmtoth. m\m.iwm<^m^ 
tz± vwis^&mm-v yVkttmw&mz : m.L 

[oo8i] M&^mmwmMz. z uzft^mm 

nzmztL. xmztitzmzmtiiiztiz>. mimmtm 
m-vym£^m5frt>cr>®mMi. tttimm: 
m% (A/om) (vmmtytiuz&teLxwmm 

[0082] 

[$HHa»ft] ^wmzm^Ty^-rRi/vy^m 

■^wmmizx ot v y mzuzik. ztiiz±^m^ 
* ytfmmwmmm a yrnxozmtm 

t>tih. z\<r>4*y&f8.li. MRM7y*:-7fflWm 

iz&uxGitott&bzio , mn*vmm4*yb7 
y±-^j±4*yz®mzmmtixiz%m^x?kMz 
m\-z*t&z\btfx*h. &tz. frier y*-7mm 
mzxbmmnmui. K^JtLT^ttr^s^^ 
m^mm v ymtt&v>mmm<?>\mb %m 
m*y<r>>s&<r)<mizh'?t£:tfh. mmgo 
y ymzizmitzmb&mcDv y®&zmuzm 

5rM-&^& Z b X\ 'J yn&i&mtfftl. L , fr-olkft 

m^mjM^m y^mttmrnzti. m£itz7 
y*-7RW) ymmmtxmzit&zbtfX'Z 

[0083] zco± o ic, %ms.^7y^~7 b v y* 
■&A,tm*iztti-&*mitzm& mmtt&mtmb ±®> 
^mmcom^b-tiz ±->x ^^o^^j^axs^ 
wmm. o yRVB o Dw.^r^mn^^m^tix^ 

btch&fr*)X'ts:< . miLtz7y^-7^»jy^m 
^mbLxnnm^b^h. 

[H2] m2mmmhmmw.yxTAimm. 

[03] Z^v-x-rAtiST^^Tiilttagfi 

1 • • • 7 y t ^7SIA" 'J y^K* 

2- %-Vy®%m 

3- 7y*-7®&mm®: 

A-7y^~7m.m^B. 

6- s-^b*g 

7- 7>-*-78Hb^8 
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1 



1 1- 

1 2- 
1 3- 
14- 
1 5- 



1 7- Uy0«#g 

1 8- KB¥ft 

2 1-m.m.m (a/oso earn***? 

3 1. 3 2-8BUtt#S 



[Hi] 




» —is 



12 -pHBuwa i9- y 9 j -ASjo^a 

U-»E«Wt*a 21-iSttR-*fi(A/0i»O 



[H2] 



4-" 
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6 — 



12 
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32 — 
31 
1 



12 



12 
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14 — 



21— 



— 19 



[- yi2 /tr / i6 



18 ' 



T" 

15 



3U 32-jtfi»ft^a 



[1213] 



64 




61- W-83 

62- w^sa 
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